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1. 完成了整套 Littrow 型光栅外腔半导体激光器的制作。根据实验需要确定
了外腔半导体激光器的主要组成元件：半导体增益器件、准直透镜、闪耀光栅等，
在 Littrow 型光栅外腔半导体激光器构型的基础上，设计了主要机械结构。 
2. 对 GaN 基光栅外腔半导体激光器的波长调谐特性进行了测试分析。采用
600 lines/mm 光栅进行了外腔调谐实验，对其输出光谱特性、调谐带宽、阈值、
输出功率等性能进行了分析，由于内外腔之间较高的耦合效率，在引入外腔反馈
后，半导体增益器件的阈值电流降低了 27%，实现了 7 nm 的宽带连续调谐；采
用 1800 lines/mm 高密度刻线光栅避免了高级次衍射光的损失，提高了单波长输
出功率；研究了大注入电流条件下外腔激光器的性能，通过改变光栅角度，并结
合注入电流的变化，实现了具有大功率、窄线宽、可调谐的激光输出。 



















Semiconductor lasers are restricted in many applications because of their broad 
linewidth, poor coherence, and untunable wavelength. By using the external cavity 
(EC) optical feedback technology, we can obtain the laser beam with the 
characteristics of stable frequency, narrow linewidth and tunable wavelength, which 
has broad application prospects in optical telecommunication and other areas. 
Especially, due to the short emission wavelength, the blue-violet EC laser has 
potential applications in many areas, such as high resolution laser spectroscopy, gas 
monitoring sensor, and high capacity holographic data storage. Besides, ultra-short 
pulse laser can be realized by using actively mode-locked technology. It’s an ideal 
light source for high-speed switching and time-resolved spectroscopy. This paper 
mainly devotes to the research of GaN-based grating-coupled EC tunable 
semiconductor laser and its actively mode-locked technology. The main meaningful 
results of this article are as follows: 
1. The Littrow EC laser system was constructed. The semiconductor gain device, 
collimating lens, and blazed grating were selected to constitute the Littrow 
configuration. Furthermore, the main mechanical structure was designed. 
2. The output characteristics of the grating-coupled EC laser were given and 
discussed in detail. Firstly, 600-lines/mm blazed grating was used as the mode 
selection component. The spectral characteristics, tuning bandwidth, threshold, and 
output power of EC laser were analyzed. The results show that the threshold current 
of the semiconductor laser diode decreases by 27%, indicating high coupling 
efficiency between the external cavity and inner cavity. Besides, by changing the 
angle of the blazed grating, the total wavelength tuning range can reach up to 7 nm. 
Furthermore, the output power was improved by using the 1800-lines/mm blazed 
grating. And then, the performance of EC laser under large injection current was 
studied. By changing the angle of the blazed grating along with the injection current, 
the EC laser with the characteristics of high power, narrow linewidth and tunable 


















3. The experiment of actively mode-locked GaN-based EC laser was conducted. 
DC bias current and radio frequency modulation current were added on the gain 
device simultaneously in the experiment. Rely on the effect of gain switch modulation 
induced by the radio frequency sinusoidal modulation signal, a mode-locked EC laser 
with a variable repetition rate was realized. 
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光器的激射线宽可以压窄到 10kHz，准连续波长可调谐范围达 55nm[8]。进入 90
年代，研究的热点主要集中在频率稳定、大范围波长连续调谐等应用方面。有报















它们相应的激射线宽都可压窄到 100kHz 以下。自从 1981 年开始，国内很多研
究单位也都在这方面进行了相关的研究工作[11-14]。 






















































































































































































































等，组建了 Littrow 型光栅外腔半导体激光器；然后分别采用 600 和 1800 lines/mm
光栅进行了外腔调谐实验，对其输出光谱特性、调谐带宽、阈值、输出功率等性




























































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
